Abstract. Service discovery protocols for mobile ad hoc networks attempt to overcome the inability to locate resources presented by networks in which prior knowledge of node identity and capability is not available. Existing approaches continue to rely on underlying address-based routing protocols in order to communicate with discovered services. These two-tier approaches generate routing overheads which negatively impact on performance and network scalability.
Introduction
MANETs are characterised by variable topologies, unreliable connections between nodes and limited resources [6] . It is assumed that nodes have limited battery life and communication capacity, thus it is important to minimise unnecessary overheads in order to maximise performance.
Existing research in the area of routing for mobile ad hoc networks (MANETs) has focused on a particular set of deployment scenarios; disaster zones, battlefields and wireless sensor deployments. As high-powered mobile devices with wireless capability become increasingly ubiquitous, new scenarios involving drastically greater network densities and sizes are set to emerge; particularly those in urban environments. Such scenarios involve network scales far beyond those traditionally studied [1] . Current approaches to routing are designed to replicate the functionality of infrastructure networks [14] , particularly facilitating arbitrary connections between nodes based on addresses. Infrastructure networks are capable of supporting reliable communications between arbitrary nodes with routing based on optimal paths over dedicated routers along high-bandwidth links. However, providing this functionality in MANETs has an adverse effect on communication in terms of the overheads that are generated and the interference that this causes [4, 9] and may not be well suited to typical MANET deployment scenarios such as those mentioned above.
Facilitation of arbitrary connections between nodes also makes little sense in the above MANET deployment scenarios, where the capabilities and identities of nodes are unlikely to be known ahead of network deployment. Service-oriented routing protocols [20] attempt to solve this problem by allowing services provided by nodes in the network to be discovered or advertised to peers. However, these approaches assume that arbitrary connections between nodes are already facilitated in the network by an underlying routing protocol and thus attempt to provide nodes with connections to services by mapping service requests to network addresses, creating a two-tier routing approach which generates unnecessary overheads and suffers from the same problems as address-based approaches.
In this paper we present a highly-scalable and flexible service-oriented routing protocol for MANETs called Service Discovery Routing Protocol (SDRP). SDRP does not use an underlying address-based routing protocol, but was instead designed to provide routing only to services rather than to arbitrary node addresses. This approach, combined with a novel use of Bloom Filters [2] for the purpose of optimizing service advertisement, results in a routing protocol which exhibits favourable characteristics in a variety of scenarios; particularly in large-scale, high-density networks.
The rest of the paper is organized as follows: Section 2 will discuss protocols which implement service-discovery architectures mentioned above. Section 3 discusses the design and implementation of SDRP. Section 4 presents an analysis, through simulation, of SDRP and a number of service-oriented protocols. Sections 5 will discuss the results of this analysis and the conclusions that can be drawn from the performance of the protocol.
Related Work
The following section discusses a number of service-oriented routing protocols for MANETs. These protocols may be classified as either service coordinator, distributed query-based or hybrid architectures [17] .
Service-coordinator protocols designate a subset certain nodes as ServiceCoordinators (SCs) or directories which are responsible for tracking the services provided by Service Agent (SA) nodes [15] . User Agent (UA) nodes connect to SCs in order to request services. SCs then respond with a list of SAs which provide that service. Directories advertise their presence either through direct advertisement flooding through a cross-layer approach based on the piggy-backing advertisements onto routing protocol packets.
